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(57) ABSTRACT 

Methods and devices for optimizing the processing of docu 
ments of the XML type comprising components are 
described. After having identi?ed the required XML docu 
ment and the processing mode that is to be performed on this 
document, for example forWard or backWard, the client sends 
a request comprising this information. On receipt of this 
request, the server accesses the document identi?ed and the 
sequencing according to the processing mode that has to be 
performed before transmitting it. If the processing mode is of 
the backward type, it is not necessary to process all the docu 
ment in order to transmit it, it may be transmitted gradually as 
sequencing takes place. The algorithms for sequencing and 
processing the components of an XML document are adapted 
to process the simple components and the components having 
circular references. 

25 Claims, 7 Drawing Sheets 
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METHODS AND DEVICES FOR OPTIMIZING 
THE PROCESSING OF XML DOCUMENTS 

BACKGROUND OF THE INVENTION 

The present invention concerns access to documents of the 
XML (eXtensible Markup Language) type and more particu 
larly methods and devices for optimizing the processing of 
XML documents. 

The XML format is a standard for representing data in text 
form. These data are organiZed in a hierarchical manner in the 
form of trees. The XML processing entities, or parsers, give 
access to the data of the XML document via this tree structure. 

There exist various types of XML parsers. The DOM 
(Document Object Model) constructs the entire tree in 
memory and enables a user to navigate in this tree composed 
of XML nodes. The drawbacks of this model are the amount 
of memory necessary for its implementation and the need to 
receive the Whole of the document before beginning to pro 
cess it. 

To resolve these problems, other parser models have been 
developed, such as the SAX (Simple API for XML) and 
PULL models according to Which a tree is not constructed in 
memory. Such parsers make it possible to navigate in the 
XML tree by going from XML node to XML node, using an 
in-depth exploration algorithm ?rst of all. It keeps in memory 
only the current node of the XML tree. In this context, a XML 
node can in particular correspond to an opening XML ele 
ment, a closing XML element or a text element. In the fol 
loWing example, the XML fragment contains three nodes: a 
opening element, a text node and a closing node. 

<ns:example attribute:‘value’> 
Textnode 

The XML parser breaks doWn each node into a set of items, 
represented in the form of a character chain, the exact set of 
items depending on the exact implementation of the parser. 
Taking the previous example, the ?rst node (the opening 
element) can be separated into four items: “ns” (or “ns:ex 
ample” depending on the implementation of the parser), 
“example”, “attribute” and “value”. The second node is rep 
resented as a single item: “TextNode”. The third node is 
represented by tWo items: “ns” (or “ns:example” depending 
on the implementation of the parser) and “example”. Each 
item has a particular function and is made accessible to the 
parser via a particular API (Application programming inter 
face). 

In the case of SAX for example, the parser calls functions 
implemented by the application, specialiZed for each type of 
node. Taking the previous example again, the SAX parser Will 
call in the folloWing order: 

1. a function of the “STARTTAG” type With, as a param 
eter, the local name of the element (here “example”), its 
quali?ed name (here “ns:example”), and a list of attributes 
(here a single attribute Who se name is “attribute” and value is 

“value”); 
2. a function of the “TEXTNODE” type With, as a param 

eter, the value of the text node (here “textnode”); and, 
3. a function of the “ENDTAG” type With, as a parameter, 

the local name of the element (here “example”) and its quali 
?ed name (here “ns:example”). 

The application can then use each item passed by the parser 
as a parameter of the functions for processing the data. 
XML language is used as a basis by certain languages such 

as WSDL, XML Schema or Relax NG, Which describe com 
ponents. These languages de?ne various types of component. 
These components are described as XML elements Within an 
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2 
XML document. The identi?cation of a component, called 
the QName of a component, corresponds to the name of the 
component associated With an identi?er global to all the com 
ponents of the document. A component is identi?ed uniquely 
by its QName name and its type. These identi?ers are par 
ticularly used to connect tWo components. During the XML 
processing of the components, it is necessary to connect the 
components together, folloWing the links expressed in the 
form of references by QName. These links can also point to 
components already de?ned (“backWard” reference) or not 
yet de?ned (“forWard” reference), as shoWn on FIG. 7. 

According to FIG. 7, the identi?er “msg” of the line “input 
message:“msg’”’ refers to the line “message name:“msg 
and the identi?er “pt” of the line “binding name:“bd” 
type:“pt” refers to the line “portType name:“pt’””’. Thus the 
identi?er “msg” points to a component already de?ned Whilst 
the identi?er “pt” points to a component that is de?ned only 
subsequently in the document. 

Circular references can also be used. For example, a ?rst 
component references a second component that itself refer 
ences a third component that references the ?rst component. 
If circular references exist, at least one component is of the 
mixed type, that is to say at least one component has “back 
Ward” and “forWard” references. It should hoWever be noted 
that an unsequenced initial document may have components 
of the mixed type, that, after the resequencing of the docu 
ment, are of the “forWard” or “backWard” type and therefore 
do not correspond to circular references. 

During a progressive processing of an XML document, it is 
necessary to manage these references, Whether or not the 
components are de?ned. This management requires signi? 
cant memory and calculation resources. 
Many documents are in “backWard” mode. This is in par 

ticular the standard Writing mode for WSDL documents. This 
mode makes it possible to resolve a reference at the time that 
this reference is detected. 

This principle of passing from a document Without order to 
a document in “backWard” mode is described in the American 
patent application US 20050193135. According to the 
description of this application, a server receiving a request for 
a document modi?es the structure of the document in order to 
put it in “backWard” mode and transmits it to the client. In this 
context, the client can only process documents in “backWard” 
mode. This solution does not take into account circular ref 
erences. Nor does it take into account the situations Where the 
document processing unit Would have had an advantage in 
receiving the document comprising the references sequenced 
according to the “forWard” mode. 

SUMMARY OF THE INVENTION 

The invention makes it possible to resolve at least one of 
the problems disclosed above and to optimiZe the processing 
of XML documents using the mechanism of reference by 
QName such as XML documents based on the WSDL, XML 
Schema and Relax NG languages. 
Thus an object of the invention is a method for optimiZing 

the processing of a document of the XML type comprising a 
plurality of components, this method comprising the folloW 
ing steps: 

receiving an identi?cation of the document and an identi 
?cation of the document processing mode; 

accessing the document according to the identi?cation of 
the document; and 

sequencing and coding the plurality of components of the 
document according to the identi?cation of the docu 
ment processing mode. 
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The method according to the invention makes it possible to 
optimize the processing of XML documents using an adapted 
coding. The coded document, or part of the coded document, 
can be transmitted to a client or stored for subsequent use. It 
is thus possible to store several versions of a document so that 
the document in its version adapted to the type of processing 
that is to be applied to it, is directly available. 

Another object of the invention is a method of transmitting 
a document of the XML type comprising a plurality of com 
ponents, this method comprising the folloWing steps: 

receiving a request to transmit the document, the request 
comprising an identi?cation of the document and an 
identi?cation of the document processing mode; 

accessing the document according to the identi?cation of 
the document; 

obtaining the plurality of components of the document, 
sequenced according to the identi?cation of the docu 
ment processing mode; and 

transmitting at least one sequenced component of the plu 
rality of components of the document. 

According to this embodiment, the document sequenced 
according to the requested format is directly transmitted to 
the client. The processing of the document can commence 
even before the Whole of the document is received. 

The document processing mode is preferably of the for 
Ward or backWard type. Forward processing mode is prefer 
ably used When a client Wishes to access only a subset of the 
document Whilst backWard processing mode is preferably 
used When a client Wishes to access the Whole of the docu 
ment. 

In a particular embodiment and When the document pro 
cessing mode is of the backWard type, the sequencing and 
coding step comprises the folloWing steps: 

selecting a component of the document; 
identifying the references of the component selected; 
adding the component to a dependency list and updating 

said dependency list; 
analyZing the dependency list in order to determine 

Whether at least one component is ready to be coded; and 
if at least one component in the dependency list is ready to 

be coded, coding the component ready to be coded and 
updating the dependency list. 

Alternatively, When the document processing mode is of 
the forWard type, the sequencing and coding step can com 
prise the folloWing steps; 

for each component of the document 
selecting the component; 
identifying the references of the selected component; 
adding the selected component to a dependency list and 

updating the dependency list; 
for each component in the dependency list, 

selecting the component; and 
coding the component selected and updating the depen 

dency list. 
Another object of the invention is a method for optimiZing 

the processing of a document of the XML type comprising a 
plurality of components, this method comprising the folloW 
ing steps: 

identifying the document; 
identifying the document processing mode; 
transmitting a request for accessing the document 

sequenced according to the mode determined by the 
identi?cation of the document processing mode; 

accessing at least one component of the document 
sequenced according to the mode determined by the 
identi?cation of the document processing mode; and 
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4 
processing the at least one accessed component of the 

document, according to the identi?cation of the docu 
ment processing mode. 

According to this embodiment, the client requests a docu 
ment of the XML type in the format adapted to the processing 
of this document by the client in order to optimiZe the pro 
cessing. 
Once again, the document processing mode is preferably of 

the forWard or backWard type. Forward processing mode is 
preferably used When a client Wishes to access only a subset 
of the document Whilst backWard processing mode is prefer 
ably used When a client Wishes to access the Whole of the 
document. 

According to a particular embodiment and When the docu 
ment processing mode is of the forWard type, the step of 
processing the component accessed comprises the folloWing 
steps: 

establishing the list of components sought in the document; 
selecting a component accessed; 
analyZing the list of components sought in order to deter 

mine Whether the selected component accessed belongs 
to the list of components sought; 

if the selected component accessed belongs to the list of 
components sought, analyZing the selected component 
accessed in order to determine Whether the selected 
component accessed refers to at least one other compo 

nent; 
if the selected component accessed refers to at least one 

other component, adding the at least one other refer 
enced component to the list of components sought. 

Alternatively, When the document processing mode is of 
the backWard type, the step of processing the at least one 
component accessed comprises the folloWing steps, 

selecting a component accessed; 
identifying the references of the selected component 

accessed; 
if the selected component accessed does not have a refer 

ence, adding the selected component accessed to a list of 
components; 

if said selected component accessed has at least one refer 
ence, analyZing the selected component accessed; and 
storing the references; 
or resolving the references and adding the selected com 

ponents accessed to the list of components. 
Still according to a particular embodiment, at least one of 

the components of the document is of the simple type or 
mixed type. 

Another object of the invention is a device for optimiZing 
the processing of a document of the XML type comprising a 
plurality of components, this device comprising the folloWing 
means: 

means of receiving an identi?cation of the document and 
an identi?cation of the document processing mode; 

means of accessing the document according to the identi 
?cation of the document; and 

means of sequencing and coding the plurality of compo 
nents of the document according to the identi?cation of 
the document processing mode. 

The device according to the invention makes it possible to 
optimiZe the processing of the XML documents by an 
adapted coding. The coded document, or part of the coded 
document, can be transmitted to the client or stored for sub 
sequent use. It is thus possible to store several versions of a 
document so that the document, in its version adapted to the 
type of processing that is to be applied to it, is directly avail 
able. 
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Another object of the invention is a device for transmitting 
a document of the XML type comprising a plurality of com 
ponents, this device comprising the following means, 

means of receiving a request to transmit the document, the 
request comprising an identi?cation of the document 
and an identi?cation of the document processing mode; 

means of accessing the document according to the identi 
?cation of the document; 

means of obtaining the plurality of components of the 
document, sequenced according to the identi?cation of 
the document processing mode; and 

means of transmitting at least one sequenced component of 
the plurality of components of the document. 

According to this embodiment, the document sequenced 
according to the requested format is directly transmitted to 
the client. Processing of the document can commence even 
before the whole of the document is received. 

According to a particular embodiment, the device of the 
invention also comprises the following means: 
means for selecting a component of the document; 
means for identifying the references of the component 

selected; 
means for adding the component to a dependency list and 

updating said dependency list; 
means for selecting a component of the dependency list; 

and 
means for coding the selected component in the depen 

dency list and for updating the dependency list. 
Another object of the invention is a device for optimiZing 

the processing of a document of the XML type comprising a 
plurality of components, this device comprising the following 
means: 

means of identifying the document; 
means of identifying the document processing mode; 
means of transmitting a request for accessing the document 

sequenced according to the mode determined by the 
identi?cation of the document processing mode; 

means of accessing at least one component of the docu 
ment sequenced according to the mode determined by 
the identi?cation of the document processing mode; and 

means of processing the at least one accessed component 
of the document, according to the identi?cation of the 
document processing mode. 

According to this embodiment the client requests a docu 
ment of the XML type in the format adapted to the processing 
of this document by the client in order to optimiZe the pro 
cessing. 

According to a particular embodiment, the device accord 
ing to the invention also comprises the following means: 
means for establishing the list of components sought; 
means for selecting a component accessed; 
means for analyZing the list of components sought in order 

to determine whether the selected component accessed 
belongs to the list of components sought; 

means for analyZing the selected component accessed in 
order to determine whether the selected component 
accessed refers to at least one other component; and 

means for adding the at least one other referenced compo 
nent to the list of components sought. 

Still according to a particular embodiment, the device 
according to the invention also comprises the following 
means: 

means for selecting a component accessed; 
means for identifying references of the selected component 

accessed; 
means for adding the selected component accessed to a list 

of components; 

6 
means for storing the references; and, 
means for resolving the references. 
Another object of the invention is a computer-readable 

medium comprising instructions adapted to carry out the 
5 steps of, 

receiving an identi?cation of the document and an identi 
?cation of the document processing mode; 

accessing the document according to the identi?cation of 
the document; and 

sequencing and coding the plurality of components of the 
document according to the identi?cation of the docu 
ment processing mode. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages, aims and characteristics of the present 
invention will emerge from the following detailed description 
given by way of non-limiting example with regard to the 
accompanying drawings, in which: 

FIG. 1 shows an example of an apparatus for implementing 
20 the invention; 

FIG. 2 depicts schematically the general algorithm for 
implementing the invention; 

FIG. 3 illustrates an example of a document-sequencing 
algorithm according to a “backward” mode; 

FIG. 4 illustrates an example of a document-sequencing 
algorithm according to a “forward” mode; 

FIG. 5 illustrates an example of an algorithm for process 
ing a sequenced document according to a “forward” mode; 

FIG. 6 illustrates an example of an algorithm for process 
30 ing a sequenced document according to a “backward” mode; 

FIG. 7 depicts an example of XML code illustrating links 
to components already de?ned and subsequently de?ned; and 

FIG. 8 depicts an example of XML code illustrating the use 
of markers in a sequenced document, specifying the mode of 
the components. 

25 

35 

DETAILED DESCRIPTION OF THE INVENTION 

According to the invention, when a client wishes to access 
40 the components of an XML document or certain components 

of an XML document, he determines the processing mode of 
the XML document and requests the document in its corre 
sponding version, “backward” version or “forward” version. 
If the client needs the document in its entirety, he preferably 
requests the “backward” version of the document. If the client 
wishes to recover only a subset of the document, he preferably 
requests the “forward” version. It often happens that a client 
wishes to recover only a subset of components, or even a 
single component, of a document, for example when he 

50 accesses documents pointed to by functions of the xs:import 
or wsdl:import type, when he is analyzing WS-Discovery 
messages giving a reference to a particular service or when a 
code generator wishes to generate the code of a particular 
interface. 
When the server receives a request for an XML document 

in a particular version, it accesses the document, organiZes it 
according to the requested version and preferably adds a 
marker to the document in order to indicate the global order 
according to which the document has been sequenced. It adds 

60 markers in the document if it has not been possible to perform 
the sequencing in its entirety because for example of circular 
references or memory constraints limiting the number of 
components stored at a given time during the sequencing. 
The client, receiving the XML document sequenced 

according to the chosen version, processes the document, 
following the order and information contained in the docu 
ment. 

45 

55 
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The request for an XML document sequenced according to 
a particular mode, received by the server, can be sent by the 
client as mentioned above or can be sent locally, for example 
to another application of the server. 

FIG. 1 illustrates an example of an apparatus 100 adapted 
to implement the invention, such as a microcomputer, a Work 
station, a digital assistant, a portable telephone or a multime 
dia server. 

The apparatus 100 preferably comprises a communication 
bus 102 to Which there are connected 

a central processing unit 103 such as a microprocessor; 
a read-only memory 104 (ROM), able to contain one or 
more programs “Prog”, “Progl” and “Prog2”; 

a random access memory 106 (RAM), containing registers 
adapted to store variables and parameters created and 
modi?ed during the execution of the aforementioned 
program; and 

a communication interface 118 connected to a distributed 

communication netWork 120, for example the Internet, 
the interface being able to transmit and receive data. 

The apparatus 100 can optionally have available one, more 
or all of the folloWing devices: 

a screen 108 for displaying data and/ or serving as a graphi 
cal interface With the user, Who Will be able to interact 
With the programs according to the invention, by means 
of a keyboard 110 or any other means such as a pointing 
device, such as a mouse 111 or an optical pen, a touch 

screen or a remote control; 

a hard disk 112 able to contain programs and/or data, in 
particular data processed or to be processed according to 
the invention; 

a disk drive 114 adapted to receive a diskette 116 and to 
read or Write thereon data processed or to be processed 
according to the invention; 

a memory card reader adapted to read or Write data thereon, 
in particular data processed or to be processed according 
to the invention. 

The communication bus affords communication and 
interoperability betWeen the various elements included in the 
apparatus 1 00 or connected to it. The representation of the bus 
is not limiting and in particular the central unit is able to 
communicate instructions to any element of the appliance 
100, directly or by means of another element of the apparatus 
100. 
The executable code of the program or programs enabling 

the apparatus 100 to implement the processes according the 
invention can be stored for example on the hard disk 112 or in 
read-only memory 104. 

According to a variant the diskette 116 can contain data as 
Well as the executable code of the aforementioned programs 
Which, once read by the apparatus 100, can be stored in the 
hard disk 112. 

Alternatively, the executable code of the programs can be 
received by means of the communication netWork 120, via the 
interface 118, in order to be stored in an identical fashion to 
that described above. 

The diskettes can be replaced by any information medium 
such as, for example, a compact disk (CD-ROM) or memory 
card. In general terms, an information storage means that can 
be read by a computer or a microprocessor, integrated or not 
in the apparatus, possibly removable, is adapted to store one 
or more programs Whose execution makes it possible to 
implement the method according to the invention. 

In more general terms, the program or programs can be 
loaded into one of the storage means of the apparatus 100 
before being executed. 
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8 
The central unit 103 controls the execution of the instruc 

tions or portions of softWare code of the program or programs 
according to the invention, instructions that are stored on the 
hard disk 112, in the read-only memory 104 or in the other 
aforementioned storage elements. On poWering up, the pro 
gram or programs stored in a non-volatile memory, for 
example the hard disk 112 or read-only memory 104, are 
transferred into the random access memory 106 (RAM), 
Which then contains the executable code of the program or 
programs according to the invention, as Well as registers for 
storing the variables and parameters necessary for imple 
menting the invention. 

It should be noted that the apparatus comprising the device 
according to the invention may also be a programmed appa 
ratus. The instructions of the program or programs imple 
menting the invention can for example be implemented in a 
programmable or speci?c integrated circuit (Application 
Speci?c Integrated Circuit, ASIC). 

FIG. 2 illustrates the general algorithm for implementing 
the invention. According to the ?rst step, the document that is 
to be accessed, or target document, is selected and the pro 
cessing parameters are initialiZed (step 200). The processing 
parameters relate in particular to the required processing 
result. The order of processing of the selected document is 
determined according to these processing parameters (step 
210). As mentioned previously, When the Whole of the docu 
ment is to be processed, it is advantageous to choose “back 
Ward” mode in order to be able to resolve the references 
immediately rather than to defer them for the time required to 
recover all the components. Conversely, When only a subset 
of a document is to be processed, it is useful to use “forward” 
mode. This mode makes it possible, When the document is 
processed, to process only the useful parts of the document. 
The client then sends a request, for example to a server, to 
obtain the selected document according to the mode deter 
mined (step 220). The selected document is found, for 
example by the server. It is modi?ed so as to be sequenced 
according to the mode determined (step 230), coded and 
transmitted (240). After reception (step 250), the document is 
processed (step 260). Alternatively, a document can be 
sequenced according to one mode, another mode or several 
modes and stored so as to be able to be used or transmitted 
directly subsequently. 
The type of connection betWeen the client and server is not 

directly involved in the implementation of the invention. It is 
therefore not analyZed in detail. It may have been in particular 
an Internet, Ethernet or Wireless connection. 

Since circular references may be present in the document 
selected, it is preferable to add markers in the sequenced 
document, specifying the mode of the components, eg “back 
Ward”, “forWard” and “mixed”. These indications may be in 
the form as depicted on FIG. 8. 

The sequencing of the XML documents is preferably auto 
matic. For sequencing according to “backWard” mode, it is 
not necessary to process all the document before commenc 
ing transmission of the components. 
The example illustrated of implementation of the sequenc 

ing algorithms is based on a common structure: the list Ld of 
dependencies. This list contains, for each component, its 
XML description (according to any format), the list Li of 
unknoWn referenced components, the list Lc of knoWn refer 
enced components and the list Lr of components referencing 
this component. This list Ld is sequenced according to the 
folloWing rule: for any component in the list, the referenced 
components are situated earlier in the list and conversely the 
referencing components are situated later in the list. 
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A component is inserted in the list Ld in two steps. First of 
all, the lists of unknown and known referenced components of 
all the components of the list referencing this component are 
updated. The position of the component in the list is then 
determined. The position of the highest referenced compo 
nent, Pe and the position of the lowest referencing compo 
nent, Pa are calculated. If Pe is less than Pa, the component is 
inserted at the position Pe+l. 

If Pe is higher than Pa, the list Lbe of the components of Lc 
whose position is between Pe and Pa and the list Lbr of the 
components of Lr whose position is between Pe and Pa are 
recovered. It is then sought to move the components of Lbe 
below Pa and the components Lbr below Pe. A component is 
moved in the following fashion: 

a component can exchange its position with its direct 
higher neighbour if the higher neighbour does not refer 
ence the components; 

a component can exchange its position with its direct lower 
neighbour if this component does not reference this 
lower neighbour; and 

if the position of the component cannot be exchanged with 
that of its neighbour in a given direction, it is sought ?rst 
of all to move the neighbour in the given direction and so 
on. 

If reorganization is not possible, a cycle is detected. In this 
case, all the components remaining between Pe and Pa and 
the component to be added are aggregated in a single com 
ponent in the list of components. The lists Li, Lr and Le of 
each aggregated component are combined and this new com 
ponent is placed in the list at Pe+l. 

It should be noted that, according to the type of document, 
certain types of component are never referenced or are refer 
enced solely in a precise sense, which makes it possible to 
simplify the management described above. For example, a 
simple schema type never references a complex type. 
The coding of a component differs depending on whether it 

is a case of an aggregated component or a non-aggregated 
component. To code a non-aggregated component, its internal 
description is used to reconstruct its XML representation. In 
order to code an aggregated component, it is possible to code 
the ?rst component by indicating the “mixed” mark, to code 
all the components except the last one, and to code the last 
component by indicating the “mixed end” mark. 

The algorithm presented in FIG. 3 makes is possible to 
resequence the components of XML documents in a “back 
ward” mode whilst detecting the case of circular references 
and optimiZing the processing by storing as little information 
as possible. This sequencing algorithm makes it possible to 
code the data to be transmitted. 

The ?rst component of the document is ?rst of all selected 
(step 300). All the references of this component are identi?ed 
and all the information of the component are stored in any 
form, for example in a memory area (step 305). The refer 
ences are identi?ed by means of a processor dedicated to the 
language that de?nes the components and the references such 
as WSDL, XML Schema or Relax NG, or with a general 
processor possessing the necessary information. This 
selected component is added to the list Ld of dependencies, 
which is updated according to the method mentioned previ 
ously (step 310). 
A test is then carried out in order to determine whether a 

component of the list Ld can be coded (step 315). A compo 
nent can be coded if its list of unknown references and its list 
of known references are empty. It is also possible to carry out 
this test before adding the selected component to the list Ld. 
If a component is ready to be coded, it is coded and preferably 
transmitted. For this purpose a test is carried out in order to 
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10 
determine whether or not the component ready to be coded is 
of the mixed type (step 320). If the component ready to be 
coded is of the mixed type, all the subcomponents of the 
component ready to be coded are coded, marked with an 
indication of the mixed type (step 325). If the component 
ready to be coded is not of the mixed type, this component is 
coded simply from the stored information on the component 
selected (step 330). 
The list Ld of dependencies is then updated (step 335) by 

updating the lists Lc of the components referencing the coded 
components. The test for determining whether a component 
of the list Ld can be coded (step 315) is then once again 
performed. 

If no component is ready to be coded, a test is carried out in 
order to determine whether the document to be coded, and 
possibly to be transmitted, comprises at least one other com 
ponent (step 340). If the document to be coded comprises at 
least one other component, this component is selected and the 
previous steps are repeated (305 to 340). If the document to be 
coded does not include another component, the sequencing 
method is terminated (step 345). The document has been 
coded and possibly transmitted to the client or stored. 
The sequencing algorithm according to the “forward” 

mode, depicted in FIG. 4, repeats the same principle as the 
“backward” algorithm. Steps 400, 405 and 410 are similar to 
steps 300, 305 and 310 respectively. The ?rst component of 
the document is ?rst of all selected (step 400). All the refer 
ences of this component are identi?ed and all the information 
on the component is stored in any form, for example in a 
memory area of the component (step 405). The references can 
be identi?ed by means of a processor dedicated to the lan 
guage that de?nes the components and the references or with 
a general processor possessing the necessary information. 
This selected component is added to the list Ld of dependen 
cies, which is updated according to the method mentioned 
previously (step 410). 

Unlike the algorithm according to ‘backward’ mode, the 
construction of the list of dependencies is continued until the 
end of the document. For this purpose, after having added the 
selected components to the list Ld of dependencies and hav 
ing updated this list, a test is performed in order to determine 
whether the document to be coded comprises at least one 
other component (step 415). If the document to be coded 
comprises at least one other component, this component is 
selected and the previous steps are repeated (steps 405 to 
415). If the document to be coded does not include any other 
component, the last component in the list Ld of dependencies 
is selected step 420). 
The component selected, that is to say the last component 

of the list Ld, is removed from the list Ld of dependencies 
(step 440) and a test is carried out in order to determine 
whether the list Ld of dependencies contains at least one other 
component (step 445). If the list Ld of dependencies contains 
another component, steps 420 to 445 are repeated. If the list 
Ld of dependencies does not contain any other component, 
the sequencing method is terminated (step 450). The docu 
ment is ready to be stored or transmitted to the client. 
The processing or decoding algorithm illustrated in FIG. 5 

uses the organization according to “forward” mode of the 
document received by the client in order to improve the pro 
cessing or decoding of the received document. In particular, 
the algorithm in FIG. 5 optimiZes the processing or decoding 
when only a subset of the components of the document is to be 
used. 

It should be noted that the document received may have 
been coded in advance and stored (locally or on a distant site) 
or that it may be coded when the client sends his request. 
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After having initialized the list Lr of the components 
sought according to the requirements of the application that 
initiated the request for the XML document, the processing of 
the XML document commences With the detection of the ?rst 
component received (step 500). A ?rst test consists of deter 
mining Whether the component received belongs to the list of 
components sought (step 505). If the component received 
does not belong to the list of components, a second test is used 
for determining Whether the component received is of the 
mixed type, ie Whether it forms part of a set of components 
making circular references (510). 

If the component received belongs to the list of compo 
nents sought or if the component received is of the mixed 
type, the processing of the component received commences 
(step 515). The processing of the component received is car 
ried out in parallel With the speci?c steps mentioned. Gener 
ally, during this step the information on the components, in 
particular their name and their various properties, is stored in 
the form, for example, of objects or structures. By Way of 
illustration and taking the example cited previously compris 
ing the component portType “pt”, an object of the interface 
type, keeping the name of the component in the form of an 
object String, and an object list of the Operation type, are 
created. When this processing has ended, the application 
recovers this information, for example these objects or struc 
tures, for a particularuse such as code generation or graphical 
interface generation. A test is performed in order to determine 
Whether the component received refers to other components 
(step 520). If the component received refers to other compo 
nents, these references are added to the list of components 
sought (step 525). When the processing of the component 
received has ended (step 530) a test is carried out in order to 
determine Whether a neW component has been received (step 

540). 
If the component received does not belong to the list of 

components sought or if the component received is not of the 
mixed type, the algorithm passes to the processing of the 
folloWing component (step 535). A test is carried out in order 
to determine Whether a neW component has been received 

(step 540). 
If a neW component is received, the previous steps (505 to 

540) are repeated. Step 540 makes it possible to iterate the 
process on all the components received. When all the com 
ponents of the document have been run through, processing of 
the components is ?naliZed by resolving the references and 
then using the components (step 545). 

Processing of all the components of a cycle is necessary 
since it is only at the end of a cycle that it is possible to 
determine Which components are actually used; hoWever, it is 
not necessary to receive all the components of the document 
in order to be able to use them. Test 510 makes it possible to 
process all the components necessary Without having to run 
through the document a second time. 

The “backWard” processing algorithm illustrated in FIG. 6 
differs from the conventional algorithms because of the man 
agement of the mixed components. 

It should be noted here also that the document received 
may have been coded previously and stored (locally or on a 
distant site) or that it may be coded When the client sends his 
request. 

After having initialiZed the list Lp of components (step 
600), that is to say emptying this list, processing of the XML 
document commences With the selection of the ?rst compo 
nent received and the identi?cation of the components refer 
enced by the selected components (step 605). A ?rst test is 
carried out in order to determine Whether the selected com 
ponent comprises references (step 610). 
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If the selected component comprises at least one reference, 

a second test is carried out in order to determine Whether the 
component received is of the mixed type (step 615). If the 
component received is of the mixed type, the references are 
stored in order to be resolved subsequently (step 620). If the 
component received is not of the mixed type, the references 
are resolved immediately by making a search amongst the 
components already processed (step 625). This resolution 
Will be carried out either at the end of the processing or When 
the end of the mixed components is detected. For this purpose 
another test is carried out in order to determine Whether the 
component received is of the mixed end type (step 630) and, 
if the received component is of the mixed end type, the ref 
erences stored are resolved (step 635). 

If the component received does not comprise a reference or 
When the references are stored or resolved, the component 
received is added to the list Lp of components (step 640). A 
test is carried out in order to determine Whether a neW com 
ponent has been received (step 645). If a neW component has 
been received, that is to say if the document comprises other 
components, the previous steps (605 to 645) are repeated. If 
the document does not comprise another component, the 
components can be used by the application that sent the 
request for obtaining the XML (step 650). 
The algorithm described With reference to FIG. 6 makes it 

possible to minimize the management of the references Whilst 
keeping the ability to process all the documents possible, that 
is to say the documents comprising simple or mixed compo 
nents. 

Naturally, in order to satisfy speci?c requirements, a com 
petent person in the ?eld of the invention Will be able to apply 
modi?cations in the above description. 
The invention claimed is: 
1. A method of sequencing components of an XML type 

document comprising a plurality of components, thereby 
obtaining a sequenced list of components of the document, 
the method comprising parsing each component of the docu 
ment, 

Wherein for a current component being parsed, the method 
further comprises: 

accessing a ?rst list of forWard references to Which the 
component refers in the document, a second list of back 
Ward references to Which the component refers in the 
document, and a third list of components of the docu 
ment that refer to the component in the document; 

updating at least one list among the ?rst list, the second list 
and the third list; and 

allocating a position of the current component in the 
sequenced list, based at least on a ?rst position of a 
component from either the ?rst and second lists having 
the highest position in the sequenced list and at least on 
a second position of a component from the third list 
having the loWest position in the sequenced list. 

2. A method for optimiZing the processing of an XML type 
document comprising a plurality of components, the method 
comprising the folloWing steps: 

receiving an identi?cation of the document and an identi 
?cation of a document processing mode; 

accessing said document according to said identi?cation of 
said document; and 

sequencing the plurality of components according to the 
method of claim 1 and coding said plurality of compo 
nents of said document according to said identi?cation 
of the mode for processing said document. 

3. A method according to claim 2, Wherein said identi?ca 
tion of the mode for processing said document is of a forWard 
or backWard type. 
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4. A method according to claim 3, wherein, if said identi 
?cation of the mode for processing said document is of the 
backward type, said sequencing and coding step comprises 
the following steps: 

selecting a component of said document; 
identifying references of said selected component; 
adding said component to a dependency list and updating 

said dependency list; 
analyZing said dependency list in order to determine 

whether at least one component is ready to be coded; and 
if at least one component in said dependency list is ready to 

be coded, coding each at least one component that is 
ready to be coded and updating said dependency list. 

5. A method according to claim 3, wherein, if said identi 
?cation of the mode for processing said document is of the 
forward type, said sequencing and coding step comprises the 
following steps: 

for each component of said document, selecting the com 
ponent, identifying references of said selected compo 
nent, adding said selected component to a dependency 
list and updating said dependency list; and 

for each component in said dependency list, selecting the 
component, coding said selected component and updat 
ing said dependency list. 

6. A method of transmitting an XML type document com 
prising a plurality of components, the method comprising the 
following steps: 

receiving a request to transmit said document, said request 
comprising an identi?cation of said document and an 
identi?cation of a document processing mode; 

accessing said document according to said identi?cation of 
said document; 

obtaining said plurality of components of said document, 
the plurality of components having been sequenced 
according to the method of claim 1 and according to said 
identi?cation of the mode for processing said document; 
and 

transmitting at least one sequenced component of said 
plurality of components of said document. 

7. A method for optimiZing the processing of an XML type 
document comprising a plurality of components, the method 
comprising the following steps: 

identifying said document; 
identifying a mode for processing said document; 
transmitting a request for accessing said document, whose 

components have been sequenced according to the 
method of claim 1 and according to said identi?cation of 
the mode for processing said document; 

accessing at least one component of the sequenced com 
ponents of said document; and 

processing said at least one accessed component of said 
document, according to said identi?cation of the mode 
for processing said document. 

8. A method according to claim 7, wherein said identi?ca 
tion of the mode for processing said document is of the 
forward or backward type. 

9. A method according to claim 8, wherein, if said identi 
?cation of the mode for processing said document is of a 
forward type, said step of processing said at least one 
accessed component comprises the following steps: 

establishing a list of components sought in said document; 
selecting an accessed component; 
analyZing the list of components sought in order to deter 
mine whether the selected accessed component belongs 
to the list of components sought; 

if said selected accessed component belongs to said list of 
components sought, analyZing said selected accessed 

5 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
component in order to determine whether said selected 
accessed component refers to at least one other compo 
nent; and 

if said selected accessed component refers to at least one 
other component, adding said at least one other refer 
enced component to said list of components sought. 

10. A method according to claim 8, wherein, if said iden 
ti?cation of the mode for processing said document is of the 
backward type, said step of processing said at least one 
accessed component comprises the following steps: 

selecting an accessed component; 
identifying references of said selected accessed compo 

nent; 
if said selected accessed component does not have a refer 

ence, adding the selected accessed component to a list of 
components; 

if said selected accessed component has at least one refer 
ence, analyZing said selected accessed component and 
performing at least one of (1) storing the references and 
(2) resolving the references and adding the selected 
accessed components to said list of components. 

11. A method according to claim 7, wherein at least one 
component of said document is of a simple type or of a mixed 
type 

12. A device for transmitting an XML type document com 
prising a plurality of components, the device comprising the 
following means: 
means for receiving a request to transmit said document, 

said request comprising an identi?cation of said docu 
ment and an identi?cation of a document processing 

mode; 
means for accessing said document according to said iden 

ti?cation of said document; 
means for obtaining said plurality of components of the 

document, the plurality of components having been 
sequenced according to the method of claim 1 and 
according to the identi?cation of the mode for process 
ing said document; and 

means for transmitting at least one sequenced component 
of said plurality of components of said document. 

13. A device for optimiZing the processing of an XML type 
document comprising a plurality of components, the device 
comprising the following means: 
means for identifying said document; 
means for identifying a mode for processing said docu 

ment; 
means for transmitting a request for accessing said docu 

ment whose components have been sequenced accord 
ing to the method of claim 1 and according to said 
identi?cation of the mode for processing said document; 

means for accessing at least one component of the 
sequenced components of said document; and 

means for processing the at least one accessed component 
of said document, according to said identi?cation of the 
mode for processing said document. 

14. A device according to claim 13, further comprising the 
following means: 
means for establishing a list of components sought; 
means for selecting an accessed component; 
means for analyZing said list of components sought in 

order to determine whether said selected accessed com 
ponent belongs to said list of components sought; 

means for analyZing said selected accessed component in 
order to determine whether said selected accessed com 
ponent refers to at least one other component; and 

means for adding said at least one other referenced com 
ponent to said list of components sought. 
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15. A device according to claim 13, further comprising the 
following means: 
means for selecting a component accessed; 
means for identifying references of said selected compo 

nent accessed; 
means for adding said selected accessed component to a 

list of components; 
means for storing said references; and 
means for resolving the references. 
16. A method according to claim 1, Wherein the ?rst posi 

tion is loWer than the second position and Wherein the posi 
tion allocated to the current component is a position folloWing 
the ?rst position. 

17. A method according to claim 1, Wherein the ?rst posi 
tion is higher than the second position, the method further 
comprising the folloWing steps: 

determining a fourth list of components from the second 
list having a position in the document betWeen the ?rst 
position and the second position, 

determining a ?fth list of components from the third list 
having a position in the document betWeen the ?rst 
position and the second position, 

modifying the positions of the components from the fourth 
list so that they have respective modi?ed positions loWer 
than the second position, and 

modifying the positions of the components from the ?fth 
list so that they have respective modi?ed positions loWer 
than the ?rst position. 

18. A method according to claim 17, Wherein modifying 
the positions of the components from the fourth or the ?fth list 
comprise a step of exchanging the position of a ?rst compo 
nent With the position of a second component that is in the 
same fourth or ?fth list and that has the closest higher position 
and that does not reference the ?rst component. 

19. A method according to claim 17, Wherein modifying a 
the positions of the components from the fourth or the ?fth list 
comprises a step of exchanging the position of a third com 
ponent With the position of a fourth component that is in the 
same fourth or ?fth list and that has the closest loWer position 
in the document and that is not referenced by the third com 
ponent. 

20. A method according to claim 17, Wherein the position 
of a ?fth component of the fourth or the ?fth list is modi?ed 
according to the method of claim 19 if a sixth component of 
the same fourth or ?fth list having the closest higher position 
in the document references the ?fth component, and Wherein 
the position of the ?fth component is modi?ed according to 
the method of claim 18 if the ?fth component references a 
seventh component of the same fourth of ?fth list that has the 
closest loWer position in the document. 

21. A method according to claim 1, Wherein the ?rst posi 
tion is loWer than the second position, the method further 
comprising the folloWing steps: 

aggregating components having positions betWeen the ?rst 
and the second positions in a neW component, and 

allocating to the neW component the position folloWing the 
?rst position. 

22. A device for optimiZing the processing of an XML type 
document comprising a plurality of components, the device 
comprising the folloWing means: 
means for receiving an identi?cation of said document and 

an identi?cation of a document processing mode; 
means for accessing the document according to said iden 

ti?cation of said document; and 
means for sequencing and coding said plurality of compo 

nents of said document according to said identi?cation 
of the mode for processing said document, 
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Wherein said means for sequencing and coding comprises: 
means for obtaining a sequenced list of components of the 

document; and 
means for parsing each component of the document, 
Wherein for a current component being parsed, the means 

for sequencing and coding further comprises: 
means for accessing a ?rst list of forWard references to 

Which the component refers in the document, a second 
list of backWard references to Which the component 
refers in the document, and a third list of components of 
the document that refer to the component in the docu 

ment, 
means for updating at least one list among the ?rst list, the 

second list and the third list; and 
means for allocating a position of the current component in 

the sequenced list, based at least on a ?rst position of a 
component from either the ?rst and second lists having 
the highest position in the sequenced list and at least on 
a second position of a component from the third list 
having the loWest position in the sequenced list. 

23. A device according to claim 22, further comprising the 
folloWing means: 
means for selecting a component of said document; 
means for identifying references of said component 

selected; 
means for adding said component to a dependency list and 

updating said dependency list; 
means for selecting a component of said dependency list; 

and 
means for coding said selected component in said depen 

dency list and for updating said dependency list. 
24. A non-transitory computer-readable storage medium 

having retrievably stored thereon instructions Which, When 
executed by processing means of a device, cause said device 
to perform steps comprising: 

receiving an identi?cation of the document and an identi 
?cation of a document processing mode; 

accessing said document according to said identi?cation of 
said document; and 

sequencing and coding said plurality of components of said 
document according to said identi?cation of the mode 
for processing said document, 

Wherein the sequencing and coding comprises: 
obtaining a sequenced list of components of the document; 

and 
parsing each component of the document, 
Wherein for a current component being parsed, the 

sequencing and coding further comprises: 
accessing a ?rst list of forWard references to Which the 

component refers in the document, a second list of back 
Ward references to Which the component refers in the 
document, and a third list of components of the docu 
ment that refer to the component in the document, 

updating at least one list among the ?rst list, the second list 
and the third list; and 

allocating a position of the current component in the 
sequenced list, based at least on a ?rst position of a 
component from either the ?rst and second lists having 
the highest position in the sequenced list and at least on 
a second position of a component from the third list 
having the loWest position in the sequenced list. 

25. A non-transitory computer-readable storage medium 
having retrievably stored thereon instructions Which, When 
executed by processing means of a device, cause said device 
to perform a method of sequencing components of an XML 
type document comprising a plurality of components, thereby 
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obtaining a sequenced list of components of the document, updating at least one list among the ?rst list, the secondlist 
the method comprising parsing each component of the docu- and the third list; and 
ment, allocating a position of the current component in the 

Wherein foracurrent component being parsed, the method sequenced list, based at least on a ?rst position of a 
further comprises: 5 component from either the ?rst and second lists having 

accessing a ?rst list of forWard references to Which the the highest position in the sequenced list and at least on 
component refers in the document, a second list of back- a second position of a component from the third list 
Ward references to Which the component refers in the having the loWest position in the sequenced list. 
document, and a third list of components of the docu 
ment that refer to the component in the document; * * * * * 


